Introduction
Overall, extra-intestinal manifestations (EIMs) of the inflammatory bowel disease (IBD) are common, being present more frequently in Crohn's disease (CD) (20%-40%) than in ulcerative colitis (UC) (15%-20%). [1] [2] [3] EIMs may affect the skeletal system (peripheral and axial arthritis), eyes (uveitis, episcleritis, and iridocyclitis), liver (sclerosing cholangitis and autoimmune hepatitis), and skin. The most common cutaneous manifestations of IBD are erythema nodosum (EN) and pyoderma gangrenosum (PG), although other less common skin manifestations have been reported, including psoriasis, Sweet's syndrome (acute febrile neutrophilic dermatosis), dermatitis herpetiformis, epidermolysis bullosa acquisita, necrotizing vasculitis, and leukocytoclastic vasculitis (LV). We present a case of LV complicating severe UC and review the literature on this rare association.
Written consent and assent for the case report were given by the mother and the patient, respectively. At our institution, a single case report does not require institutional review board (IRB) review. However, case reports must be prepared in accordance with the requirements of privacy regulations.
Patient report
A 12-year-old girl was admitted to the hospital with exacerbation of UC manifested as abdominal pain, arthralgia, vomiting, bloody diarrhea, and tenesmus. UC had been diagnosed 3.5 years earlier and had been difficult to control. She failed treatment with mesalamine and was steroiddependent, necessitating therapy with infliximab, which she had been receiving for 2 years at 5 mg/kg every 8 weeks. Examination on admission was significant for mild tachycardia (126 bpm), normal blood pressure, pallor, absence of oral lesions, no joint swelling or erythema, no rashes, diffuse abdominal tenderness to palpation but no hepatosplenomegaly or masses, no perianal disease, and grossly bloody stool on digital examination. Laboratory evaluation showed a microcytic anemia (hemoglobin = 9.7 g/dL; mean corpuscular volume (MCV) = 66 fl), thrombocytosis (platelet count = 698,000/mm 3 ), and hypoalbuminemia (3.3 g/day); liver panel, serum electrolytes, C-reactive protein, erythrocyte sedimentation rate, stool culture, and Clostridium difficile toxin were all normal. Antibodies to infliximab were obtained and found to be positive. She was placed on intravenous fluids and SoluMedrol (40 mg daily). She had improvement in abdominal pain and vomiting, but the diarrhea persisted. Colonoscopy showed severe chronic colitis involving the entire colon. On the fourth day of hospitalization, she developed frank arthritis of her left wrist and the metacarpophalangeal joint of her right index finger as well as a discrete non-blanching red plaque with surrounding edema over the metatarsophalangeal joint of her left fifth toe (Figure 1) . The lesion grew rapidly over the next 3 days and became ecchymotic, with development of two smaller lesions on her left lower leg. The lesions eventually ulcerated, and a diagnosis of PG was made; scarring developed at the site of the lesion. Diarrhea improved, and she was discharged on oral steroids and adalimumab for treatment of colitis and ferrous sulfate.
She was successfully weaned from steroids over the next 6 weeks but experienced an allergic reaction to adalimumab after the third dose. Treatment was initiated with azathioprine (100 mg each evening), and therapeutic levels were attained. She remained asymptomatic for 5 months and then again developed abdominal pain and bloody diarrhea. Laboratory evaluation showed improvement in anemia (hemoglobin = 12.6 g/dL; MCV = 71 fl), persistent thrombocytosis (platelet count = 599,000/mm 3 ), and elevated C-reactive protein (3.9 mg/day, normal <0.5 mg/dL); liver panel, serum electrolytes, erythrocyte sedimentation rate, and stool culture were all normal. Clostridium difficile toxin was positive. She was admitted to the hospital for intravenous fluids; azathioprine was continued and metronidazole begun. Repeat colonoscopy showed marked worsening of the colitis, with development of diffuse pseudopolyps in the left colon (Figure 2 ). On the third day, she developed an ecchymotic rash at the site of her intravenous catheter ( Figure  3 ). The catheter was removed for concerns of infiltration as the cause of the rash. The rash continued to progress, prompting a dermatology consultation. A punch biopsy was obtained and showed features of LV ( Figure 4 ). She was started on oral prednisone for both colitis and vasculitis. The lesion eventually ulcerated and was treated with betadine, honey, and wet-to-dry dressings. The wound healed with significant linear hypertrophic scarring.
Over the next 3 months, she had repeated exacerbations of UC without recurrence of vasculitic lesions. She subsequently underwent total colectomy and creation of a J-pouch.
Discussion
Although IBD primarily affects the intestinal tract, EIMs are commonly seen involving the skeletal system, eyes, liver, and skin. The most common cutaneous EIMs seen in IBD are EN and PG. EN is more common than PG, affecting 10%-15% of patients with CD and 3%-10% of patients with UC. PG is found in 1%-2% of patients with IBD, regardless of the type. 1-7 Rare cutaneous EIMs of IBD include psoriasis, Sweet's syndrome (acute febrile neutrophilic dermatosis), dermatitis herpetiformis, 8 epidermolysis bullosa acquisita, 9 necrotizing vasculitis, 10 and LV. 10 To date, less than 20 cases of LV have been reported in patients with UC in the English literature (Table 1) . [11] [12] [13] [14] [15] [16] [17] [18] [19] Review of these patients shows that LV occurs mostly in older patients, with the average age of reported patients being 40 years (median, 34 years; range, 16-68 years). There is a striking male predominance of nearly 5:1, a finding in contrast to EN (more common in women) and PG (no gender predisposition). 20, 21 The rash of LV has been variably described as erythematous papules or macules, annular purpuric macules, and multi-form purpuric target-like patches. These initial lesions may progress to hemorrhagic lesions with bullae or frank ulceration. Scarring or hyperpigmentation may develop with resolution of the rash. When LV presents as a purpuric rash, it must be distinguished from other purpuric lesions such as immune thrombocytopenia, thrombotic thrombocytopenia, and Henoch-Schönlein purpura.
Review of reported cases shows that rash may occur in multiple areas (58%) or at a single site (42%), with the most commonly involved sites being the lower extremities (83%), followed by upper extremities (42%), buttocks (25%), and trunk (25%). [11] [12] [13] [14] [15] [16] [17] [18] [19] Of interest, both EN and PG more commonly involve the lower extremities. 20, 22, 23 The patient described herein developed lesions at sites of trauma (feet and intravenous site) indicating pathergy, which has not been The time in parentheses is the time period between the initial diagnosis of ulcerative colitis and the first episode of vasculitis.
described in previous reported cases associated with UC. However, this clinical finding is not surprising as pathergy is a well-described feature in LV unrelated to UC, as well as in PG; pathergy is not a feature of EN. Similarly, both LV and PG may develop scarring, while EN does not lead to scarring (Table 2) . In reported cases, LV occurred alone in 33% of the patients and with another EIM in 66% of the patients. Arthritis or arthralgia was seen in 58% of the patients and sclerosing cholangitis in 8%. [11] [12] [13] [14] [15] [16] [17] [18] [19] It appears that LV can occur during active colitis and during disease quiescence. The onset of LV occurred most commonly in patients with established UC (58%), with the rash occurring from 4 months to 20 years after the initial diagnosis of UC. In 33% of the patients, LV preceded clinical manifestations of UC by 1-18 months. Synchronous presentation of LV and UC occurred in one patient (8%). [11] [12] [13] [14] [15] [16] [17] [18] [19] Of the reported patients, LV manifested during active colitis in six patients (50%) and in the absence of colitis in two patients (17%). The other four patients (33%) initially developed LV prior to any symptoms of UC, but all developed recurrent LV with subsequent onset of active colitis. [11] [12] [13] [14] [15] [16] [17] [18] [19] In comparison, both EN and PG are usually related to exacerbation of colonic disease, although PG can present during quiescence of disease activity. 24, 25 LV had a relapsing course in nearly half of the patients reported, similar to EN and PG. 26 The development of LV does not appear to be related to the extent of colonic involvement with UC. In patients with LV and UC in whom the extent of colonic involvement was recorded, pancolitis was noted in 50%, distal colitis in 40%, and one patient (10%) developed LV following total colectomy. [12] [13] [14] [15] [16] [17] 19 Differentiation of the different cutaneous EIMs of IBD may not be possible on clinical features and may necessitate a skin biopsy. The histological features of LV include infiltration of neutrophils and lymphocytes in and around the dermal blood vessels displaying leukocytoclasis, fibrin deposition in the vessels, fibrin thrombi, erythrocyte extravasation, and resultant epidermal necrosis. Skin biopsies in EN show a focal septal panniculitis, 23 characterized by neutrophil and lymphocyte infiltration of the subcutaneous septae. 27 PG is characterized by a dense dermal neutrophilic infiltrate, necrotizing suppurative inflammation, evidence of surface ulceration, mild perivascular infiltrate, and fibrinoid changes within blood vessels. 7, 28 The pathogenesis of LV is thought to be immune complex-mediated, similar to that of PG. In contrast, EN is thought to be due to a delayed hypersensitivity reaction. 20 It has been hypothesized that in LV associated with UC, the inflamed colonic mucosa allows fecal antigen exposure to submucosal lymphoid tissue, resulting in the formation of immune complexes. 17 .The deposition of immune complexes in the vascular wall of small dermal vessels leads to complement activation, leukotaxis, release of lysosomal enzymes, and destruction of the vascular wall, resulting in erythrocyte extravasation and tissue necrosis. 29 Treatment of LV complicating UC has included steroids, mesalamine, dapsone, colchicine, and infliximab. No single agent or combination of agents has given consistent results, and certainly none has been shown to be superior to the others. Treatment must be tailored to patients, with attention to the maintenance medications they may be receiving, as the treatment for LV and UC involves the same medications. Similar to EN and PG, treating underlying active colitis may be the key to improving the cutaneous lesions of LV.
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